The ultrastructure of the chromosome periphery in human cell lines. An in situ study using cryomethods in electron microscopy.
We studied the chromosome periphery in human HeLa and TG cells using cryomethods in electron microscopy. A contrasted layer of peripheral chromosomal material (PCM) was visible in cryo-ultrathin sections of mitotic cells. This PCM was composed of closely packed fibrils associated with granules. The PCM did not cover the entire chromosome surface but was found around most of the chromosomes and even between two chromatids. The organization of the PCM was not affected by colchicine treatment of mitotic cells. In cells prepared by quick-freezing, the PCM appeared to be a fibrous material at the chromosome periphery, and was also associated with granules that resembled inter-chromatin granules in size and shape. At higher magnification, direct contacts between the chromosomes and the fibrils of the PCM were observed. The cryotechniques used are known to preserve the native organization of cells. Therefore, the architecture of the perichromosomal region analysed presumably corresponds to that in vivo during mitosis. These observations show that in HeLa and TG cells, a particular structure present at the chromosome periphery in the form of PCM is persistent and ubiquitous. In addition, we showed by immunolabelling that the PCM is the specific site of accumulation of nucleolar antigens during mitosis. These two results, i.e. the identification of specific morphological structures and the compartmentation of proteins, indicate that this layer is a specific region of mitotic cells.